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WHAT IS CLAIMED IS: 



1. A longitudinally connected resonator type surface 



acoustic wave filter, compri 
first and second longi 



sing : 

tudinally connected resonator 



type surface acoustic wave filters each having a plurality 
of IDTs which are successively arranged on a piezoelectric 
substrate along a propagation direction of a surface 
acoustic wave, 



wherein 



said first longitudinally connected resonator type 
surface acoustic wave filter has a transmission phase that 
is substantially opposite to a transmission phase of said 
second longitudinally connected resonator type surface 

acoustic wave filter; 

first terminals of said first and second 
longitudinally connected resonator type surface acoustic 

unbalanced terminals by being 



wave filters each defining 
connected in parallel with 



of said first and second longitudinally connected resonator 



type surface acoustic wave 



series with each other, wh 



balanced-unbalanced convei 



each other, and second terminals 



filters defining balanced 



terminals by being connected via a ground or connected in 



ereby said longitudinally 



connected resonator type surface acoustic wave filter has a 



sion function; 



- 72 - 



wherein in said fijrst and second longitudinally 



connected resonator type 



surface acoustic wave filters, each 



of said plurality of IDTs includes a narrow-pitch electrode 
finger portion, and the pitch of one electrode finger 
portion from the adjacent: IDT-side end of said each IDT, is 
narrower than that of other electrode finger portions of the 



IDT; and 



the duty of the electrode fingers in said narrow-pitch 
electrode finger portion' is different between said first and 
second longitudinally connected resonator type surface 
acoustic wave filters. 



2. A longitudinally connected resonator type surface 



acoustic wave filter, comprising: 



first and second longitudinally connected resonator 
type surface acoustic wave filters each having a plurality 
of IDTs successively arranged on a piezoelectric substrate 
along a propagation direction of a surface acoustic wave, 
wherein: 

said first longitudinally connected resonator type 
surface acoustic wave jilter has a transmission phase that 
is substantially opposite to a transmission phase of said 
second longitudinally Connected resonator type surface 
acoustic wave filter; 

first terminals |>f said first and second 



longitudinally connected resonktor type surface acoustic 
wave filters each arranged to iefine unbalanced terminals by 
being connected in parallel with each other, and second 
terminals of said first and second longitudinally connected 
resonator type surface acoustic wave filters are arranged to 
define balanced terminals by baing connected via a ground or 
by being connected in series with each other, whereby said 
longitudinally connected resonltor type surface acoustic 
wave filter has a balanced-unbalanced conversion function; 

wherein in said first and second longitudinally 
connected resonator type surface acoustic wave filters, each 
of said plurality of IDTs inclLdes a narrow-pitch electrode 



finger portion, and the pitch 
portion from the adjacent IDT- 



of one electrode finger 
side end of said each IDT is 



IDT; and 



narrower than that of other electrode finger portions of the 



the pitch of the electrode fingers in said narrow- 



pitch electrode finger portion 
first and second longitudinall 
surface acoustic wave filters. 



acoustic wave filter, comprisi 



is different between said 
y connected resonator type 



3. A longitudinally connected resonator type surface 



ng: 



first and second longitudinally connected resonator 



type surface acoustic wave fil 



ters each having a plurality 



of IDTs successively arranged ok a piezoelectric substrate 
along the propagation direction of a surface acoustic wave, 



wherein : 



said first longitudinally 1 connected resonator type 
surface acoustic wave filter his a transmission phase that 
is substantially opposite to a transmission phase of said 
second longitudinally connectejd resonator type surface 
acoustic wave filter; 

first terminals of said first and second 
longitudinally connected resolator type surface acoustic 
wave filters each being arranged to define unbalanced 
terminals by being connected lin parallel with each other, 
and second terminals of said first and second longitudinally 
connected resonator type sur ace acoustic wave filters each 
being arranged to define balinced terminals by being 
connected via a ground or byj being connected in series with 
each other, whereby said longitudinally connected resonator 
type surface acoustic wave filter has a balanced-unbalanced 
conversion function; 

wherein in said first/and second longitudinally 
connected resonator type siiface acoustic wave filters, each 
of said plurality of IDTs including a narrow-pitch electrode 
finger portion, and the pi|ch of one electrode finger 
portion from the adjacent Lyr-side end of said each IDT is 
narrower than that of othel electrode finger portions of the 



IDT; aAd 



the intercentral distance of two adjacent electrode 
fingers \s different between said first and second 
longitudinally connected resonator type surface acoustic 
wave filteVs, at at least at one location. 

4. A longitudinally connected resonator type surface 
acoustic wavA filter, comprising: 

first and second longitudinally connected resonator 
type surface acoustic wave filters each having a plurality 
of IDTs successively arranged on a piezoelectric substrate 
along the propagation direction of a surface acoustic wave, 
wherein: 



said first longitudinally connected resonator type 
surface acoustic wa^e filter has a transmission phase that 
is substantially opjLite to a transmission phase of said 
second longitudinally^ connected resonator type surface 
acoustic wave filter; 

first terminals if said first and second 
longitudinally connected resonator type surface acoustic 
wave filters each is arrknged to define unbalanced terminals 
by being connected in parallel with each other, and second 
terminals of said first an\i second longitudinally connected 
resonator type surface acouWic wave filters each defining 
balanced terminals by being \connected via a ground or by 



* * 
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m - 

l 5 S 



w » 

lass* 



being connected in series 



with each other, whereby said 



longitudinally connected resonator type surface acoustic 



wave filter has a balanced 



wherein in said firs 



-unbalanced conversion function; 



t and second longitudinally 



connected resonator type surface acoustic wave filters, each 
of said plurality of IDTs including a narrow-pitch electrode 
finger portion, and the pitch of one electrode finger 
portion from the adjacent IDT-side end of said each IDT is 

narrower than that of othejr electrode finger portions of the 
IDT; and 

at least one of the infprrPTihrai ^ • „ , 

L-iic jLutercentral distance of the two 

between adjacent IDTs and the 

ie two adjacent electrode fingers 



adjacent electrode fingers 
intercentral distance of t 



between the narrow-pitch eLectrode finger portion and the 



remaining electrode finger 
said first and second long 
type surface acoustic wave 



5. A longitudinally 



portion, is different between 
Ltudinally connected resonator 
filters . 



connected resonator type surface 



acoustic wave filter, comprising: 

first and second longitudinally connected resonator 
type surface acoustic wave filters each having a plurality 
of IDTs successively arranged on a piezoelectric substrate 
along the propagation direction of a surface acoustic wave, 
wherein : 



said first longitudinally connected resonator type 

er has a transmission phase that 



surface acoustic wave filt 
is substantially opposite 



to a transmission phase of said 



second longitudinally connected resonator type surface 
acoustic wave filter; 

first terminals of said first and second 
longitudinally connected resonator type surface acoustic 
wave filters each defining unbalanced terminals by being 
connected in parallel witj each other, and second terminals 
of said first and second longitudinally connected resonator 
type surface acoustic wavi filters each defining balanced 



terminals by being connected via a ground or in series with 
each other, whereby said longitudinally connected resonator 
type surface acoustic wave filter has a balanced-unbalanced 

conversion function; 



wherein in said fir 



3t and second longitudinally 



connected resonator type 
of said plurality of IDTs 



surface acoustic wave filters, each 
including a narrow-pitch electrode 



finger portion, and the ditch of one electrode finger 



portion from the adjacent 



IDT-side end of said each IDT is 



narrower than that of oder electrode finger portions of the 



IDT; and 



said longitudinallj connected resonator type surface 
acoustic wave filter furjher including at least two of the 
following features (a) to (d) : 
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(a) the duty of the felectrode fingers in said narrow- 
pitch electrode finger poJtion is different between said 
first and second longitudinal* con nected resonator type 
surface acoustic wave fillers; 

<>» the pitch of thj electrode fingers in said narrow- 
Pitoh electrode finger portion is different between said 
first and second longitudinally connected resonator type 
surface acoustic wave filters ; 

(O the intercentra'l distance of two adjacent 
electrode fingers is dif erent between said first and second 
longitudinally connected resonator type surface acoustic 
wave filters, at at least! at one location; and 

(d) at least one of the intpmPTH-r a i ^ 

j- me mcercentral distance of the 

two adjacent e!ectrode fingers between adjacent !DTs and the 
intercentral distance of the two adjacent electrode fingers 
between a narrow-pitch Jlectrode finger portion and the 
remaining electrode finjer portion, is different between 
said first and second longitudinally connected resonator 
type surface acoustic wive filters. 

6- A longitudina ly connected resonator type surface 
acoustic wave filter, domprising: 

first and second longitudinally connected resonator 
type surface acoustic iave filters each having a plurality 
°f IDTs successively arranged on a piezoelectric substrate 
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along the propagation 
wherein ; 

said first longi 
surface acoustic wave 
is substantially oppos 
second longitudinally 
acoustic wave filter; 



direction of a surface acoustic wave, 

tudinally connected resonator type 
filter has a transmission phase that 
ite to a transmission phase of said 
connected resonator type surface 



first terminals of said first and second 
longitudinally connected resonator type surface acoustic 



wave filters each defi 



ling unbalanced terminals by being 
connected in parallel „ ith each other, and second t OTlnals 
°£ -id first and secoid lon 9 itudinall y connected resonator 

type surface acoustic lave filters Mnn * • 

e niters each defining balanced 

terminals by being connected via a ground or oy being 
connected in series „il„ ea ch other, whereby said 
longitudinany connect d resonator type surface acoustic 
»ave filter has a oalaLed-unbaianced conversion function- 

each of said firit and second longitudinally connected 
resonator type surface acoustic wave filters has, in each of 
the plural XDTs thereof, a chirp type electrode finger 

portion, wherein the pitch of one electron f , 

e electrode finger portion 

fro. the adjacent IDT .L ide end o£ said each ^ ^ 

changed along the propagation direction of a surface 
acoustic wave; and 

the configuration of said chim 

| a cnir P type electrode finger 
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portion is different between said first and second 
longitudinally connected resonator type surface acoustl 



wave filters. 



7. A longitudinally connected resonator type surface 



acoustic wave filter 



comprising: 



first, second 



ind thi 



rd IDTs successively arranged on 
a piezoelectric substjrate along the propagation direction of 
a surface acoustic wave, wherein: 

the first and tjiird IDTs have an opposite phase to the 
phase of the second iL, an unbalanced terminal extending 
from the second IDT, J balanced terminal extending from each 
of the first and third IDTs, whereby said longitudinally 
connected resonator tyjpe surface acoustic wave filter has a 
balanced-unbalanced conversion function; 

includes a narrow-pitch electrode 
the pitch of one electrode finger 



each of the IDTs 
finger portion wherein 



portion from the adjacent IDT-side end of said each IDT is 
made narrower than that of other electrode finger portions 
of the IDT; and 

the duty of the electrode fingers in said narrow-pitch 



electrode finger portior 



and a portion where the 
to each other. 



is different between a portion 



where the first and second IDTs are adjacent to each other, 



second and third IDTs are adjacent 
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the first and th 



»■ A longitudinkny connected resonator type surface 

acoustic wave fiHor ~~ • . 

wave niter, comprising.- 

"rst. second and third IDTs successively arranged on 
a Piezoelectric substrate along the propagation direction of 
a surface acoustic wave, wherein, 

ird IDTs have an opposite phase to the 
Phase of the second XD" an unbalanced terminal extending 

fr0 ™ S6C ° nd IDT ' a " d * terminal extending fro. 

each of the first and third ZDTs, whereby said 

longitudinally connecjd resonator type surface acoustic 
wave f liter has a balanced-unbalanced conversion function- 
each of the IDTs includes a narrow-pitch electrode 

£l " 3er P0 " i0n " hS " in h PUch ° f °- electro* finger 
portion from the adjaceU IDT-slde end of said each IDT is 



made narrower than that 
of the IDT; and 



of other electrode finger portions 



the pitch of the electrode fingers in said narrow- 
Pxtch electrode finger portion is different between a 



portion where the first 



adjacent to each other. 



and second IDTs are adjacent to each 



other, and a portion whJre the second and third IDTs are 



9- A longitudinally ejected resonator type surface 
acoustic wave filter, comprising: 
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first, second a 



a piezoelectric substra 



a surface acoustic 



wa 



nd third IDTs successively arranged on 

te along the propagation direction of 
ve, wherein: 



the first and tJiird IDTs have an opposite phase to the 
phase of the second IDT, an unbalanced terminal extending 
from the second IDT, ind a balanced terminal extending from 



each of the first and 



third IDTs, whereby said 



longitudinally connected resonator type surface acoustic 
wave filter has a balanced-unbalanced conversion function; 



each of the IDTs 



includes a narrow-pitch electrode 
finger portion wherein Ithe pitch of one electrode finger 
portion from the adjacent IDT-side end of said each IDT is 
made narrower than that of other electrode finger portions 
of the IDT; and 

denoting a middle point of said second IDT as a center, 



the distance between two adjacent electrode fingers is 
different between opposite sides of said center, at least at 
one location. 



10. A longitudinal 



ly connected resonator type surface 



acoustic wave filter, conprising : 

first, second and third IDTs successively arranged on 
a piezoelectric substrate along the propagation direction of 

a surface acoustic wave, wherein: 



the first and third 



IDTs have an opposite phase to th< 
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Phase of the second ID*, an unbalanced terminal extending 
from the second IDT, aid a balanced terminal extending f rom 
each of the first and third IDTs, whereby said 
longitudinally connected resonator type surface acoustic 
wave filter has a balanced-unbalanced conversion function; 



each of the IDTs 
finger portion wherein 



includes a narrow-pitch electrode 
the pitch of one electrode finger 



portion from the adjacent IDT-side end of said each IDT is 
made narrower than that of other electrode finger portions 
of the IDT; and 



the intercentral 



distance of two adjacent electrode 



fingers between adjacekt IDTs, and/or the intercentral 
distance of two adjacekt electrode fingers between a narrow- 
pitch electrode finger portion and the electrode finger 
portion other than the narrow-pitch electrode finger portion 
are different between the opposite sides of the second IDT. 

11. A longitudinally connected resonator type surface 



acoustic wave filter, 



comprising: 



first, second add third IDTs successively arranged on 
a Piezoelectric substJate along the propagation direction of 



a surface acoustic wa\ 



e, wherein: 



the first and tjird IDTs have an opposite phase to the 



phase of the second IDT 



from the second IDT, 



an unbalanced terminal extending 
and a balanced terminal extending from 
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each of the first ank third JDTs, whereby said 
longitudinally conne t ed resonator type surface acoustic 
wave mter has a baJanced-unbalanced conversion function.- 
each of the IDTs includes a narrow-pitch electrode 



finger portion whereii 



portion from the adjacent IDT-side onrt ^ 

siae end of said each IDT is 



the pitch of one electrode finger 



t of other electrode finger portions 



made narrower than tha 
of the IDT; and 

said longitudinally connected resonator type surface 
acoustic wave filter flther including at least two of the 
following features (a) ;o (d) : 

(a) the duty of tie electrode fingers in said narrow- 
patch electrode finger portion is different between the 



portion where the first 



and second IDTs are adjacent to each 



other, and the portion wkre the second and third IDTs are 

adjacent to each other; 

(b) the pitch of elLtrode fingers in said narrow- 
pitch electrode finger pokion is different between the 
portion .here the first aid second IDTs are adjacent to each 
other, and the portion wh^re the second and third IDTs are 
adjacent to each other; 

(O denoting the middle point of said second IDT as a 
center, the distance between two adjacent electrode fingers 



is different between opposi 
at one location; and 



te sides of said center, at least 
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(d) the intercentral distance of two adjacent 



electrode fingers betwee 
intercentral distance of 
between the narrow-pitch 
electrode finger portion 
electrode finger portion 
sides of the second IDT. 



n adjacent IDTs, and/or the 
two adjacent electrode fingers 
electrode finger portion and the 
other than the narrow-pitch 
, are different between the opposite 



ace 



12. A longitudinally connected resonator type surf 
acoustic wave filter, conprising: 

first, second and third IDTs successively arranged on 
a piezoelectric substrate? along the propagation direction of 
a surface acoustic wave, wherein: 

the first and third IDTs have an opposite phase to the 



phase of the second IDT, 
from the second IDT, and 
each of the first and thi 
longitudinally connected 



an unbalanced terminal extending 
a balanced terminal extending from 
rd IDTs, whereby said 
resonator type surface acoustic 



wave filter has a balancJd-unbalanced conversion function; 

each of said IDTs includes a chirp type electrode 
finger portion wherein thle pitch of one electrode finger 



portion from the adjacent 



IDT-side end of said each IDT is 



linearly changed along the propagation direction of a 
surface acoustic wave; and 

the configuration of said chirp type electrode fi 



nger 
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portion is different between a portion where the first and 
second IDTs are ad; acent to each other, and a portion where 
the second and third IDTs are adjacent to each other. 

13. A longitudinally connected resonator type surface 
acoustic wave filter, comprising: 

first, second and third IDTs successively arranged on 
a piezoelectric substrate along the propagation direction of 
a surface acoustic wave, wherein: 

the second IDT is divided into two portions, the first 
and third IDTs having an opposite phase to the phase of the 
second IDT, an unbalanced terminal extending from each of 



the first and third 



IDTs, and a pair of balanced terminals 



extending from the second IDT which has been divided into 
two portions, whereby said longitudinally connected 
resonator type surface acoustic wave filter has a balanced- 
unbalanced conversion function; 

each of the IDTs includes a narrow-pitch electrode 
finger portion wherein the pitch of one electrode finger 
portion from the adjacent IDT-side end of said each IDT is 
narrower than the p:.tch of the other electrode finger 
portion of the IDT; and 

the duty of the electrode fingers in said narrow-pitch 
electrode finger portion is different between a portion 
where the first and second IDTs are adjacent to each other, 
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and a portion whe^je the second and third IDTs are adjacent 
to each other. 



ii 



i u 



14. A longitudinally connected resonator type surface 
acoustic wave filtet, comprising: 

first, second and third IDTs successively arranged on 
a piezoelectric substrate along the propagation direction of 
a surface acoustic wave, wherein: 



the second IDT lis divided into two portions, the first 
and third IDTs havinJ an opposite phase to the phase of the 
second IDT, an unbalanced terminal extending from each of 



the first and third IDTs, and a pair of balanced terminals 



extending from the secjond IDT which is divided into the t 
portions, whereby said] longitudinally connected resonator 
type surface acoustic |ave filter has a balanced-unbalanced 
conversion function; 

each of the IDTs Includes a narrow-pitch electrode 
finger portion wherein |he pitch of one electrode finger 
portion from the adjaceJt IDT-side end of said each IDT is 

•itch b: 



f the other electrode finger 



narrower than the p: 
portion of the IDT; and 

the pitch of the eJectrode fingers in said narrow- 
pitch electrode finger polrtion is different between a 
portion where the first aid second IDTs are adjacent to each 
other, and a portion where the second and third IDTs are 
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adjacent to each 



other. 



15. A longi 



:udinally connected resonator type surface 
acoustic wave filtkr, comprising: 

first, seconi and third IDTs successively arranged on 
a Piezoelectric substrate along the propagation direction of 
a surface acoustic Lave, wherein: 

the second id| is divided into two portions, the first 
and third IDTs havirlg an opposite phase to the phase of the 
second IDT, an unbalanced terminal extending from each of 
the first and third DTs, and a pair of balanced terminals 
extending from the sJcond IDT which is divided into the two 
portions, whereby saik longitudij 
type surface acoustic 
conversion function; 



d longitudinally connected resonator 
wave filter has a balanced-unbalanced 



each of the IDTs includes a narrow-pitch electrode 



finger portion wherein 

portion from the adjacent iDT-side end of said each IDT is 



the pitch of one electrode finger 
ent 



of the other electrode finger 



narrower than the pitch 
portion of the IDT; and 

denoting a middle Joint of said second IDT as a center, 
the distance between two adjacent electrode fingers is 
different between opposite sides of said center, at least at 
one location. 
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16. A longitudinally connected resonator type surface 



acoustic wave filter, comprising: 

first, second and third IDTs successively arranged on 
a piezoelectric substratje along the propagation direction of 
a surface acoustic wave, 



the second IDT is 



wherein : 



divided into two portions, the first 
and third IDTs having an opposite phase to the phase of the 
second IDT, an unbalanced terminal extending from each of 
the first and third I DT j, and a pair of balanced terminals 
extending from the secoL IDT which is divided into the two 
portions, whereby said longitudinally connected resonator 
type surface acoustic wive filter has a balanced-unbalanced 
conversion function; 

each of the IDTs includes a narrow-pitch electrode 



finger portion wherein 



the pitch of one electrode finger 



portion from the adjacJnt IDT-side end of said each IDT is 
narrower than the pitch of the other electrode finger 
portion of the IDT; am 



the intercentral distance of the two adjacent 
electrode fingers betwjen adjacent IDTs, and/or the 
intercentral distance if the two adjacent electrode fingers 
between the narrow-pitth electrode finger portion and the 
electrode finger portiL other than the narrow-pitch 
electrode finger portiL, are different between opposite 
sides of the second IET. 



- 90 - 



17. A longitudinally connected resonator type surface 
acoustic wave filter, comprising.- 

first, second and third IDTs successively arranged on 
a Piezoelectric substrate along the propagation direction of 
a surface acoustic wave, wherein.- 

the second IDT is divided into two portions, the first 



and third IDTs having an 



opposite phase to the phase of the 



second IDT, an unbalanced terminal extending from each of 



the first and third IDTs, 



and a pair of balanced terminals 



extending from the second IDT which is divided into the two 
portions, whereby said longitudinally connected resonator 
type surface acoustic wave filter has a balanced-unbalanced 
conversion function; 

each of the IDTs includes a narrow-pitch electrode 
finger portion wherein the pitch of one electrode finger 



portion from the adjacent 
narrower than the pitch o 



IDT-side end of said each IDT is 
f the other electrode finger 



portion of the IDT; and 

said longitudinally 
acoustic wave filter furt 
following features (a) to 

(a) the duty of thel electrode fingers in said narrow- 
pitch electrode finger portion is different between a 
portion where the first a(,d second IDTs are adjacent to each 



connected resonator type surface 
tier comprising at least two of the 
(d) : 



other, and a portion 



adjacent to each other; 



where the second and third IDTs are 



(b) the pitch 6f the elPrhr^ Q 

V tne electrode fingers in said narrow- 
pitch electrode finqer norUnn „ 

ger portion is different between the 

portion where the firct- „ 

first and second IDTs are adjacent to each 

other, and the portion wher^ 

P cion where the second and third IDTs are 

adjacent to each other- 



(c) denoting a 
center, the distance 
is different between 
at one location; and 



middle point of said second IDT as a 
between two adjacent electrode fingers 
opposite sides of said center, at least 



(d) at least one of the intercentral distance of the 
two adjacent electrode fingers between adjacent IDTs and the 
-tercentral distanck of the two adjacent electrode fingers 
between the narrow-pitch electrode finger portion and the 
electrode finger portion other than the narrow-pitch 
electrode finger portion, is different befcween ^ 



sides of the second 



A longitudinally connected ^ ^ 

acoustic wave filt-pf r.™*^ • ■ 

^vc nicer, comprising: 

first, second and third IDTs successively ^ 

a Pi^oeiectric sub trate along the propagation direction of 
a surface acoustic iave, wherein: 

the second ID f is divided into two portions, the first 



and third IDTs having an Opposite phase to the phase of the 



second IDT, an unbalanced 
the first and third IDTs, 
extending from the second 



terminal extending from each of 
and a pair of balanced terminals 
IDT which is divided into the two 



portions, whereby said longitudinally connected resonator 
type surface acoustic wave filter has a balanced-unbalanced 
conversion function; 

each of said IDTs includes a chirp type electrode 
finger portion wherein thle pitch of one electrode finger 
portion from an adjacent IDT-side end of said each IDT is 
linearly changed along the propagation direction of a 
surface acoustic wave; aid 

the configuration if said chirp type electrode finger 
portion is different betteen a portion where the first and 
second IDTs are adjacent to each other, and a portion where 
the second and third IDTp are adjacent to each other. 



19. A communication device including a longitudinally 
connected resonator type surface acoustic wave filter in 
accordance with any one of claims 1 through 18. 



